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(54) METHOD AND DEVICE FOR DEVICE CONTROL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a control method 
and a control device for a device that automatically 
recognizes the device and can use it without 
initializing the device by resetting a system or pulling 
out and inserting a connector. 

SOLUTION: By inserting a control part 11 by software 
inside a PC body 2, a device driver for the device is 
activated when a device is added and it is released when 
the device is deleted. By using a control device 
equipped with the PC body 2 with which this control part 
1 is provided, a device of a wireless type, a USB 
controller 1 for performing data transmission to and 
reception from the device, it is possible to immediately 
use the device only by arranging it in a specified position. 



mki Port DRV 



KB 

mirii pert BRV 



part DRV 



ii 



HOST Contjdtar 



71 



h-4 



13b 



AM 



Dvvfeftl 



usa 



(19) a*H»HFJt (JP) 



(12) 



m & Wf & #8 (A) 



(ll)»HFmS^H#^ 

iftfflspLl 1-203230 

(43)^»H ¥j£ll*P(1999) 7 830 B 



(51)IntCl. 8 
G 0 6 F 13/10 
13/38 



3 2 0 
3 5 0 



F I 

G 0 6 F 13/10 
13/38 



3 2 OA 
3 5 0 



m&m$i mw®t m^m<Dfk4 ol & 6 h) 



(22)tf«BB 



ttH¥10-3617 



¥J*1©¥ (1998) 1^120 



(71) fflgA 000010098 

(72) m\m &m 

(72) SHU* *T IDA 

SC^»ABKW#A«»r 1 # 7 ^ r;^ 

azmmm an 

Sc^»^:HK«#*«Br i # 7 # 

(74)f$BA #3B± SFAMSV JS* 



(54) isemnzm rtw x<Dfflmjjm&&ifmmmw 



(57) [Ufa] 

Sr4rft5USB=«^M3 — 7 1 dsiatte>*t*:S!lW36 



2 



i3b 



mini port DRV 



Z> 




mini port DRV 



USB 
HOST Control kr 



s 

2a 



K A) 



11 



K> 



Davicel 



Davioa2 



. -13c 



-1 2d 



DevicaX 



USB 



Ink k 1 



/ 


\ 




Dovioo2 




DoviooX 


; DaviwY 


K Bp 









(2) 

1 

[#fHt#<D«BHl 

1 ] U S B h asBHt k^fc ^^ta^ 

«] D #X-£tTft 5 ^<0»JW^&tC*5VNT, 
[St*® 2] «HBffill»SB*S. y7h9x7kUa>' 

[f»3t®3] tME^M*^ y^t^^-f^f 
»<>f ^"Cfc 9 lor^M ^cox— ^<2>2l§:fI£r?Tft 5 =* 
^ h 13 — 9 £r ^ U T n > If ex — ^ m £ ix T V *3 ft * 
1 * fc tt 2 IS^cDyVW ^ cof&J^jfe, 20 

[»*3B4] US B7#— h»Stttt&*tfc3 VlfoL — ^ 

tc> ttiEusB^— mckh-mxtv^^- py^xv 

[000 1] 

*»WHu USB^*&*fjS<D 

7*' W -X £ 3 > tf a. — ^ iCg^t* £ fc <D X * CO»J 

[00 0 2] 40 
[«Ogf] Sift, USB (Universal Sirial Bu 
s) fc»S^5^y3^cSf«Lfc«fbv^a»dsa» 

ftoT#fc 0 rco^f^^, #ffi<offlS»S («T\ 

x F\ y-A^ 

Six. z.<D^*##*s<y ^ylOTS B#— McSatt 

LTtt^SixSo 

[0 0 0 3] r©USB#- M*. rtSf$t-4<B<Dtf^£: 



^RJ 5 ? 1 1-203230 

2 

^M^dSftjRSJx-CVNS^BHfcSlx, ^ 

-f ^ds»8i5SjxTv^ftv^iB«Sixs<>(0-e*>ofe:o £ 
fc* r<OJ: 5ftUSB#— Mi, l-&<zv*y=*>' 

{C » b T Rl — O t> <0 & 2 it h ft,X V ^5 t> <D "C $> 
[0 0 0 4] ^r^-C, r^SKc^to-r^fc^. g!3(C 

^Six^us b/n^9 tm$tiz>, ^y3>-«K»jsfcs 

iXTV^^USB/K- h 2 a iia— Jg«<OsK— haMft»3g 

U S B h 2 a fctiitf r i: C J: o ^<y^>m<D 
1 OCOU S B — h 2 a e> $ ?> {cft^:cO^>r ^ 
^"C^^<t5l-*oTV^ 0 g|3(C^t*US B^^9 
tt^ PC*^2 iCUS BfflcD>f — ^31 — >^^r— ^/l^ 

6 SrfflvvcgSSfeSjx* *e>fcUSByN^9Jc»j*$ixfc 
USB^h2 btc. ^>r^l, ^ 2, 

^X^USB^T^^ — ^7, 7, 7Sr^ 

L X^ix^ft&M S ixT v n 6 0 

[0 0 0 5] 

[»H*»ftUJ:5i:-*-«WH] Ud»bft*fe, _b|BL 
fcJ: 5 4I»©USB#- h^ttffibfc^/M-x^ftjR 
fe^V^^^U S B^^ 9 Sr>Kffl Lfc-r^-f ^©»tt-ett, 

tf. f/W^i*itJ«f^^2it6) ds-t-^tjiga* 

4riiAP-r^^. ^y 3 y*ft;2<DUSB*- 
b 2 atC*5V^T^^^ — ^zn— ^/^6<^>5feffi^ 
^$^XTV^-5US B=J^^^Sr— -&ftWc^St#f Lj& 
*ftttix«. PC*flc2ds«fbv^^>f ^xSrBHfc* 

■r. *fc*OT*^>f ^xffl(OK9^^t**>±*e>ftv^ 

±fEfcra«ICUSB3^^^<D»#ff USrfrftt>ft 

[0006] ^y3y©a«icusBsK- 
j*S*xTv^5»^fctt, te^fc^y^xojKftlfciHlo 
TUSB^^^ LSrfTftfcft Jtixtf ft fei" , 

fc(^U^r^*&, "t"C(c^/WT 5^ ^c? JxTV^SU S B 
tK— b(OD + t"^ (fc-5V^^iD-tf V) Sr^/^^^b 

^xrv^^#7 f ^>r^co^t^^ *i%?iv/<y 

— Z^sOb a*5J:tK6 bS-ilLra^ft^ix. ^>T^ 
<Oft«ttffi $r # S i: 5 t- ft o T v n lt 0 
[000 7] — 3fir, USB3*^*oatffL8rfrftb 



3 

[0 0 0 8] ±EbfcUSB^^9«COV^-C<>, 
-C*>9, U S B/n^ 9 Srffiffl ^ t 

[0 0 0 9] ^ic. x^-f **S!7>f ■t'V'^-'f :r<D# 
[0 0 10] *»Htt, -hfB^MSr»9t-r-<< , 

zmm-tz r. £ £ s n ^t5 0 

[0011] 

^ffiri, USB#— hdSfHt&ttfca^fcTa. — ^fc. ftf 

[0012] ±E#afc: J: 9 . ^<D»jttXttBUBft 
«fcU S B h a*^ * rti< 

[0013] r<7>3#£\ Wffla»jfl*«stt, y7h?x7^ 

LT =* ^ tr 9 n\zM7<t £ r £ £ 0 
[0 0 14] SSIEV^ h^^TSrfcfed^Ctoa^tr* — 



(3) 11-203230 

4 

[0 0 15] *fc, ^fefcntOT^W * (fcfe^CftT^M 

-So ^V^-^tDOS — "r4l/?*/^ 

*JE-t*Sft:H-e. S*l-»«t5r 4:dS-etSi:*K, 
[0 0 16] MIE^W^^. !7^t^^^^ 

[0017] ±m<OX * V'* 4: 

[0 0 18] r<^)^, fTfe^^W^^^cDfiCg^ 

30 [0019] *fc, #&W<&^'<^ X<DMWgim*. U 
SB^K— h^Kttfottfc^^tr^— 9b, SfffB^^t 0 ^ 
- ^ (^85 JR b Tffiffl $ U S B #»*K£(B^>f ^ 

fc> * r i #® i -T Z> h <0 -C £> ^ o 
[0 0 2 0] ffirBE»Jt*3K«"Ctt. 3>-t°^-^rt(c^(t 

[0 0 2 1] 

50 lte, PC**2i, USB=iyhn-7U, ^ffir" 



(4) 

5 

USB3yhn-7l iUSB^- h 2 a ^ItUS 
B-f *tr— -f/ue £5> 

[0 0 2 2] MIBUSBtK— h2 ate, SJIELfc <£ 5 

tt. 1. 5MB/bps^fcfj:12MB/bp s©fii 

[0 0 2 3] MEUSBayhn-?ltt, 
9 . ^J^l«EI 1 {c^-TJ: 5 t^-T * 1 . * 

2 N ^w*xa>k*5!7-f irw<*-f zTVdtVW a* 
HMSih/ri^o jWfEU SB^y fo-7i(: 

##2^2Hrra 0 — m?&^-gjix^^^b-c^w 

[0 0 2 4] ±1B©J: 5fcbT\ t*s<s{ x<Dt**~ ^a s P 
C##2^i£ff PC*#2^»»*i&**L 

Bf^ofita^fftotLSo 40 

[0 0 2 51 12ft, PC*fr2(Ort«|J*3j:V7*^>f ^ 

S5PC*fr2Jctt^ USB^h=iyfa-7io, $|| 
flH«Bl 1, *^W;**JB0> h K9-f^l 2 

a, 12 b, 1 2 cteitf*^^ ^^fe^T*— ^Sr*0! 
***Sftya6l5 13a, 13b flSBHt e>*VTl^ 0 8MBU 

SB^^f=»yhn-7iom usB^yhP^ 



$£M¥ 1 1-203230 

6 

[0 0 2 6] 02 tC^-TJ: 5 * 1 . * 

stf— KA. KB. ^^<h 

-Y^^USB^yhn-7l^OfiI OftfciRjtBtt 
B) t£^g£*l5£, USB^Vhcz — y 1{C*5V^T# 

^©«HSr«-rtlffl"J«**#*S*u. USB^y 
a, 20b, 20c^LT, USB-fy^-7x^^r 

5 (-ftoTl^S (®) o 

[0 0 2 7] USB^y^-7x^^/;V6 
3* US Bstf— h 2 a K&ffiZiv&t. Z.<D7$— h 2 a <D 

ttJUtftfl, £fcrco£#k:i. 5MB/bps 
£fcttl 2MB/bp s <OV^ttd»©*SiSi£J[^2fc£S 

££>m. ffiriaus b>t ^/w6 

[0 0 2 8] SiffSUS B^ h^ybn-7 1 0 "Ctt. 
MWfiBl 1^*7*^ ^3a>fe<07*— ^ 2 0 a, 2 0 b, 

20 c&mmztiz (©) o *<o«fltriBf6!iwa5 1 i-c 

11 7/^^©f^2 0a, 2 0 b, 2 0c(Df|^iJiff 
SCJ:oT#7/^ *m-m<D^ ^tK- b K^-f^l 2 

a, 12 b, 1 2 c3&sSfc*>-hdS5. #5=.*— h K9>f 
^12 a, 12 b, 1 2 c SrilL-T^— ^ 2 0 a, 2 0 

b, 2 0c^^5o »Ml llUot 
r^2 0a, 2 0b, 2 0cl«iVPft*-#-KA 

(12 a) , KB (12 b) , (12 

c) ©K9>f^»cgl!i»^fiD5)-*t^fotts (©, 

®, ©) o 

[0 0 2 9] $ e>(c N «rlB*— KA*5J:r5^— 
KB(D$ h K9>f'*l 2 a, 12b^^ ^r— 

— KA*e>OA*fa-&SrC PU-C^S-t-^fc^Ox — ^t- 
»t5Sc-^^T/^^ K9-Y^l 3 a{c^ie>ix 
5o rco^, 2oco^r— KA*5iWBSr— J^(cg 

h K9>T^1 2 c -?V*f>*h<D? V 

«^ft«»«©AAfif*c pu-e«ia-r^fcie><D^— 
[0030] rix^^/w^^fc/ccy^^ 

^y) d s »ttS^4fcx 1 ^roy 

— =J >- hn-7 0f/^ ^ Srf&l&LTi&SiJtim 

^^//W6S:^LTUSB^^ h ^ > hu-7 1 0 ^ 



(5) 



8 



[0 0 3 11 m'M&l 1 J&>fctt\ US B^V ha 

(cii^M ^ 1 dSgiJBftS*t«:fflf*SrU S B = > h 



? ij&»&M*«f i i*s«, pc 

yfc#2 (C^T ^Sjh/TV^l^^-W* ^t- 

<fc*^M*fc«;fl^5»^M\ iftotPC*ft2|c 
K9>f^Sr-f h-;wu *J1»8B 1 1 «r y 7 

[0 0 3 21 _h|BC0<fc 5 m UTSHS^frfc^r—^ — KA 
jSjitfBj^fctDA;*^— *fcfc* 7/WxK7^13a 
Sr*ttCPUCJ:9 gf3l©»l#fJ ftfcti, PC*# 

^13 b^LTCPUKiOj^^Offia^fTftfott. 
p c^#(D7*^ x y" W JhO# — y /^(D^|ft^m®-h<Z> 

[0 0 3 31 Jfc*3, ttflBU SB=»y hn-7 1 (DgSfi 



1-203230 



m-tZWt&lZ-te. 7 4 *7\<<4 <D±M>t£¥7*4 * 

USB^y l<Dffcb0*lUSB^:/«rS8Rb 
t^t07/M ^ ?r^-^a tt^-Cf ^» J: * 



iiap*5±WHij|ftH:. =i-*^^<oa#if b«rt-e«*fc« 

[0 0 3 4] 
[BH<©«¥ttlftW] 

[011 PC*#fc^<>f^fc<o«KttttSr«i-«* 

0, 

[0 21 ;* K y >f *<D7— ^ (DtfttL&^Ty & y 

^0, 

[0 3] «*(OPC**i:^M^fc<D»jKttlBS:*-*- 
20 SEIB&0, 

1 USB=tyhn-7 

2 PC*^ 

2 a USB h 

6, 7 US B^y^-7x^W/^ 
10 USB^^h^ybo-7 

1 1 fBHtPffi 

12a, 12b, 12 c, 12d S 

13a, 13b, 13c 7*4* YJ4* 

30 20a, 20b, 20c Ky-f^— ^ 



[01] 



[03] 



Devioel 



PC 



USB 



Dovioo2 



DevicaX 



2b- 










DoviceX 








Device2 



(6) 



ftfflsf 1 1-203230 



[0 21 



z 



mi™ port DRV 



Z> 



mini port DRV 



mini port DRV 



© 



2TT 



0ff9 



@ 



11 



USB 
HOST Controller 



2a 



Davteal 



■4"' 



-13c 



12d 



D«vfcfi2 



DavfofiX 



Devicel 




USB 









I ;a>a. 2Db 



/ 


\ 


* 


D*vk*2 




OtviotX 


D»vio»Y 











(72)|B^# 



HT 1 # 7 



Japanese Patent Application, 
Laid-open Publication No. H11-203230 



INT. CL. 6 : G06F 



13/10 
13/38 



PUBLICATION DATE: July 30, 1999 



TITLE 



APPLICATION NO. 



FILING DATE 



APPLICANT(S) 
INVENTOR(S) 



Control Method and Control Apparatus for Device 

H1 0-361 7 

January 12, 1998 

ALPS ELECTRIC CO., LTD. 

Yoshihisa ENDO, Kazuhito OSHITA, Shinichi HIGUCHI, Yoshiyuki 
SONODA and Koichi OGINO 



ABSTRACT 



PROBLEM 



When adding or removing devices from a system, it is necessary to unplug and 
insert connectors and to reset the system each time a device is added or 
removed, so that its handling is bothersome. 



solution By incorporating a control portion by means of software in a PC body 2, when a 

device is added, a dedicated device driver for the driver is booted, and it is 
cancelled when the device is removed. By using a control device provided 
with a PC main body 2 provided with a control portion 11 , a wireless type 
device and a USB controller 1 for exchanging data with the device, it is possible 
to use a device immediately by setting the device in a predetermined position. 



CLAIMS 



1 . A device control method for switching device drivers when connecting a computer 

provided with a USB port and a device compliant with USB specifications used by being 
connected to said computer; characterized by: 
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providing a control portion capable of switching device drivers inside the computer, 
and when a new device is added to said computer or an existing device is removed, 
automatically switching to a driver for said device without switching the connection pins of 
the data line provided in said USB port or a switching operation corresponding thereto, by 
means of said control portion. 

2. A device control method as recited in claim 1 , wherein said control portion is 
incorporated in the computer as software. 

3. A device control method as recited in claim 1 or 2, wherein said device is a 
wireless type device and is connected to the computer through a controller for transmitting 
and receiving data from the device. 

4. A device control apparatus comprising a computer provided with a USB port, a 
device compliant with the USB specification used by connecting to said computer and a 
control portion capable of switching the driver of said device; the device control apparatus 
being characterized in that: 

when a new device is added or an existing device removed with respect to said 
computer by being incorporated inside the computer by means of software, said control 
portion automatically switches to a driver for said device without switching the connection 
pins of the data line provided in said USB port or performing a switching operation 
corresponding thereto. 



DETAILED DESCRIPTION OF THE INVENTION 
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Technical Field 

The present invention relates to a device control method and control apparatus for 
connecting a device compliant with the USB specifications to a computer, and particularly to 
a control method and control apparatus for a device where a procedure from connection to 
usage of the device is simplified. 

Conventional Art 

Recently, a new specification for computers called USB (Universal Serial Bus) has 
appeared, and devices compliant with this specification have arrived on the market. This 
new specification is one wherein various different types of peripheral devices (hereinafter 
referred to as devices), such as keyboard, mouse, game controller and the like all have 
identically shaped connectors, these connectors being used by connecting to a USB port on 
the PC side. 

These USB ports have four pins inside, the respecting pins being for D+ and D- datalines, a 
power supply pin and a ground pin. Either the D+ or D- pin is used, and by putting one into 
a pull-up (switched on) state, it is recognized that a device is connected, and by putting it 
into a pull-down (switched off) state, it is recognized that a device is not connected. 
Additionally, while about two of the same type of USB port are usually provided in a single 
PC, this presents a problem due to the insufficiency of ports when wishing to connect three 
or more devices compliant with the USB specification. 

Therefore, in response to this problem, a device known as a USB hub 9, shown in Fig. 3, 
with a plurality of ports of the same shape as the USB port 2a formed on the PC side has 
appeared, such that by inserting this device into the USB port 2a on the PC side, a plurality 
of devices can be connected to a single USB port 2a on the PC side. The USB hub 9 
shown in Fig. 3 is connected to the PC body 2 using a USB interface cable 6, and a device 
1 , device 2 and device X are respectively connected to the USB ports 2b formed on the 
USB hub 9 by means of USB interface cables 7, 7 and 7. 



» 
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Problems to be Solved by the Invention 

However, connections by devices using normal USB ports or connections by devices using 
USB hubs 9 as described above are inconvenient for the following reasons. That is, when 
adding a device (here device X) to a PC body 2 to which devices (e.g. device 1 and device 
2) are already connected, the PC body 2 will not recognize the device X and the driver for 
the device X will not be initialized unless the USB connector formed on the tip of the 
interface cable 6 is once unplugged and inserted again at the USB port of the PC body 2. 
Additionally, when removing a device, the device driver cannot be deleted unless the USB 
connector is unplugged and replugged as described above. 

Additionally, when the USB port is formed on the back side of the PC, the USB connector 
must be unplugged and replugged by going around behind the PC, which is extremely 
bothersome. As described above, when adding or removing a device, the D+ pin (or D- 
pin) of the USB port which is already pulled up is pulled down, then pulled up once again, 
whereupon the information pertaining to each device connected at that time is sent through 
the data lines 6a and 6b to the PC side, thereby enabling the state of connection of the 
devices to be reconfirmed. 

On the other hand, there is a way to reconfirm the devices without unplugging and 
replugging the USB connector by resetting the system on the PC side, but in this case, 
some time is required for the PC to reach a usable state, and the operations involved are 
also bothersome. Additionally, when performing a reset, there is also the problem of 
having to terminate all applications which are currently being used. 

Additionally, with regard to the above-described USB hub 9 as well, it simply increases the 
number of devices capable of being connected, so that for the addition or removal of 
devices, the USB connector must be unplugged and replugged at the USB port 2a or the 
system must be reset just as when the USB hub is not used. 



In particular, when the device is of the wireless type, no cables exist, which is convenient in 
itself, but in either case, the connector must be unplugged and replugged or a similar 
operation must be made in order to perform reconfirmation of the devices, and no increases 
in the operability taking advantage of the virtues of wireless are believed to be possible. 
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The present invention, in order to solve the above problems, has the object of offering a 
control method and control apparatus for devices capable of automatically recognizing and 
using devices without resetting the system or unplugging and replugging the connector to 
initialize the device. 

Means for Solving the Problems 

A control method for devices according to the present invention is a device control method 
for switching device drivers when connecting a computer provided with a USB port and a 
device compliant with USB specifications used by connecting to said computer; 
characterized by providing a control portion capable of switching device drivers inside the 
computer, and when a new device is added to said computer or an existing device is 
removed, automatically switching to a driver for said device without switching the 
connection pins of the data line provided in said USB port or a switching operation 
corresponding thereto, by means of said control portion. 

By the above-described means, it is possible for the computer side to recognize that a 
device has been connected and to immediately use the connected device simply by 
connecting a device to the computer side, without having to unplug and replug the 
connector with respect to the USB port or reset the system after connecting or removing a 
device. 

In this case, the control portion can be incorporated into the computer in the form of 
software. 

By pre-installing the software in the computer, when a new device is connected, a device 
driver for that device is immediately initialized, thus enabling it to be used readily. 

Additionally, even when using unknown devices (devices for which the device driver has not 
been installed beforehand), this can be handled by updating the software to a version which 
supports the unknown device. Additionally, when updating the OS (operating system) of 
the computer, the program can be modified to support this OS in the software, thus allowing 
for ready support and not requiring the user side to purchase new hardware. 



Additionally, it is preferable for the device to be a wireless type device and to be connected 
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to the computer via a controller for exchanging data with the device. 

As explained above, by making the device wireless, it becomes easier to handle, and the 
device is made usable simply by bringing it to a predetermined position with respect to the 
controller. Additionally, by moving the device from the predetermined position, it is 
possible to undo the device drivers which have been initialized in the computer. 

In this case, when a new device is placed at the predetermined position, the controller 
receives information from the device, and the received device information is sent to the 
computer. Then, due to the control portion recognizing this device information, the type of 
device which has been connected is identified, thus enabling the device driver for the 
device to be initialized. 

Additionally, the device control apparatus of the present invention is a device control 
apparatus comprising a computer provided with a USB port, a device compliant with the 
USB specification used by connecting to said computer and a control portion capable of 
switching the driver of said device; the device control apparatus being characterized in that 
when a new device is added or an existing device removed with respect to said computer 
by being incorporated inside the computer by means of software, said control portion 
automatically switches to a driver for said device without switching the connection pins of 
the data line provided in said USB port or performing a switching operation corresponding 
thereto. 

With the above control device, it is possible to use a device simply by placing the device at 
a predetermined position without adding any new hardware, by composing and processing 
the control portion provided inside the computer by means of software. 

Embodiments of the Invention 

Herebelow, the device control method and control apparatus of the present invention shall 
be described with reference to the drawings. Fig. 1 is a schematic view showing the PC 
body 2, USB controller 1 and various devices in a state of connection. These devices shall 
here be considered for the case where wireless type devices are used, but there will be no 
problems even if they are no all wireless type devices. The PC body 2 is connected to the 
USB controller 1 via the USB port 2a by the USB interface cable 6, and a plurality of 
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wireless type devices are connected to the USB controller 1 . 

The above-described USB port 2a, as described above, has four pins inside the port, each 
pin being respectively formed as a D+, D- data line pin, a power supply pin and a ground pin. 
Either the D+ pin or D- pin is pulled up by insertion of a connector at the time of use, thus 
confirming the connection of a device. Additionally, when not in use, the D+ or D- pin is 
pulled down (switched off) and falls to the ground pin side, whereby the PC body 2 
recognizes that no devices are connected. Under the USB specification, a transfer rate of 

I. 5 MB/bps or 12 MB/bps is supported, and either transfer rate may be used according to 
the type of device being connected. 

The USB controller 1 is a controller capable of integrally managing the various devices, and 
for example, as shown in Fig. 1 , wireless type devices composed of device 1 , device 2 or 
device X are provided. Additionally, a receiving portion is provided in each type of device 
in the USB controller! . When a new device is connected, this USB controller 1 specifies 
the type of device and sends the data of this device to the PC body 2. On the other hand, 
when the USB controller 1 recognizes that the device is no longer connected due to the 
power supply running out, data for removing the device is sent to the PC body 2. 

When data from a device is sent to the PC body 2 as described above, a device driver pre- 
installed in the PC body 2 is initialized, and if it is for example a keyboard, the type of key 
pressed is sent, whereas if a mouse, the coordinate data of the cursor is sent, and the 
predetermined procedures are performed inside the PC body 2. 

Fig. 2 is a block diagram for explaining the flow of data inside the PC body 2 and the device. 
The PC body 2 is provided with a USB host controller 10, a control portion 11 , a mini-port 
driver 12a, 12b, 12c for each device and processing portions 13a, 13b for processing data 
from each device. At the USB host controller 10, the device data from the USB controller 1 
is received centrally and sent to the control portion 11 . Additionally, at the control portion 

II , the transmitted device data is apportioned to the drivers for the respective devices. 

Here, a case shall be explained wherein, as shown in Fig. 2, the three types of wireless 
devices, device 1 , device 2 and device X, are for example, respectively a keyboard A, a 
keyboard B and a mouse. When each device is placed in the predetermined position 
(detectable range) with respect to the USB controller 1, identification information indicating 
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the type of device is provided to the USB controller 1 , and in the USB controller 1 , this 
device information is sent through the USB interface cable 6 as data 20a, 20b and 20c. 
The transfer format at this time is not one which sends the information separately, but a bulk 
transfer format in which a plurality of data are sent in a single mass (1). 

Additionally, when the USB interface cable 6 is connected to the USB port 2a, either the D+ 
or D- pin of the port 2a is pulled up (switched on), and at this time a transfer rate of either 
1 .5 MB/bps or 1 2MB/bps is selected. Furthermore, at the USB interface cable 6, data is 
received and transmitted using the two data lines D+, D- in the cable 6. 

At the USB host controller 10, the data 20a, 20b, 20c from each device is sent to the control 
portion 11 (2). Then, at the control portion 11 , mini-port drivers 1 2a, 12b, 1 2c for each 
device are initialized by the identification information in the device data 20a, 20b, 20c, and 
the data 20a, 20b, 20c are sent through the mini-port drivers 12a, 12b, 12c. In this case, 
the data 20a, 20b, 20c are automatically distributed to the drivers of the keyboard A (1 2a), 
keyboard B (12b) and the mouse (12c) ((3), (4), (5)). 

Furthermore, from the mini-port drivers 12a, 12b of the keyboard A and the keyboard B, the 
input signals from the keyboards are sent to the integrated device driver 1 3a for converting 
the data for processing by the CPU. In this case, the two keyboards A and B can be 
connected together and used simultaneously. Additionally, at the mini-port driver 12c of 
the mouse, input signals such as click information and coordinate information from the 
mouse are sent to the device driver 13b for conversion to data for processing by the CPU. 

Furthermore, when a game controller (device Y) or the like is connected as a new wireless 
device in addition to these devices, the USB controller 1 recognizes the device data for this 
game controller and selects identification information. This identification information is 
sent directly through the interface cable 6 to the USB host controller 1 0 and on to the control 
portion 11, whereupon the mini-port driver 12d for the game controller is initialized and data 
information for the game controller is sent to the device driver 1 3c. 

Additionally, a periodic confirmation signal is sent from the control portion 11 to the USB 
controller 1, and in accordance with this confirmation signal, the USB controller 1 always 
recognizes the device being used, and for example when the device 1 is removed, the 
control portion 11 receives and confirms the information from the USB controller 1 that the 
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device 1 has been removed. When using devices due to device drivers that are not 
installed in the PC body 2, this can be handled by pre-installing a device driver in the PC 
body 2 and updating the control portion 11 with new software. 

The input data from the keyboards A and B sent in the above-described manner is 
processed by a predetermined procedure by the CPU through the device driver 13a, and 
the inputted characters are displayed on the display screen of the PC body. Additionally, 
the input data from the mouse is sent through the device driver 1 3b and a predetermined 
process performed thereon by the CPU, for use in moving the cursor on the display screen 
of the PC body or selecting screens or making decisions. 

The position of the USB controller 1 if used in conjunction with a desktop type PC, can be 
placed anywhere, such as above the display as long as it is a location detectable by the 
device. Additionally, the USB controller 1 is not restricted to being of the wireless type, and 
a USB port may be provided to enable the connection of cable connection type devices. 
Additionally, it is possible to connect a USB hub instead of the USB controller 1 , to enable 
all devices to be connected by cable. In this case as well, the addition and removal of 
devices can be used simply by plugging and unplugging the connectors. 

Effects of the Invention 

As described above, with the present invention, when connecting a new device, the device 
can be used immediately without switching the D+ and D- pins provided in the USB port of 
the PC body or resetting the system. Additionally, the processing can be done in the form 
of software, so that even the installation of unsupported drivers or updating of the OS, can 
be readily supported simply by modifying the program, thus offering advantages in terms of 
cost as well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 A schematic view showing the state of connection between a PC body and a 
device. 
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Fig. 2 A block diagram showing the flow of data in the device driver. 

Fig. 3 A schematic view showing the state of connection between a PC body and a 
device in a conventional example. 

Description of Reference Numbers 

1 USB controller 

2 PC body 
2a USB port 

6, 7 USB interface cable 

10 USB host controller 

1 1 control portion 

1 2a, 1 2b, 1 2c, 1 2d mini-port driver 

1 3a, 1 3b, 1 3c device driver 
20a, 20b, 20c driver data 



